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Mast cell accumulation in elastase perfusion–induced AAA. (A) Percentage of aortic diameter increase of AAA lesions harvested from different 
time points. (B–D) Immunostaining with mMCP-4 polyclonal antibody revealed accumulation of mast cells in the adventitia 7 (C) and 14 (D) 
days after perfusion but hardly any mast cells in aortas harvested immediately after perfusion (day 0, B). (E) Mast cell content in AAA lesions 
harvested from different time points. Data are presented as mean ± SE, and P < 0.05 was considered significant (Mann-Whitney test). Number 
of animals for each experiment is indicated in the bars.research article
























Characterization of AAA lesions in both WT (black bars) and KitW-sh/KitW-sh mice (white bars). (A) Aortic diameter–increase percentages in WT 
and KitW-sh/KitW-sh mice. (B) Lumen diameter–increase percentages in KitW-sh/KitW-sh and WT mice. (C) Medial elastin degradation in WT and 
KitW-sh/KitW-sh mice. Elastin degradation–grading (4 grades) keys are indicated in right panels. (D) Lesion SMC contents in WT and KitW-sh/KitW-sh 
mice. SMC content–grading keys (4 grades) are shown in right panels. (E) Serial sections from the same aortic tissue block from a WT mouse 
(14-day time point) were stained for mMCP-4 and α-actin to show the presence of mast cells and loss of SMCs in the media. (F) Absence of 
mast cells reduced total lesion cell apoptosis at both time points. (G) AAA lesion was stained with α-actin to show a loss of medial SMCs. (H) 
AAA lesion was stained for TUNEL-positive cells at the same region as in G. (I) Significantly reduced macrophage content was detected only 
at a late (14 days) time point. (J) CD3+ T cell contents in WT and KitW-sh/KitW-sh mouse lesions from 7-day and 14-day time points. (K) CD31+ 
microvessel contents in aortas from KitW-sh/KitW-sh and WT mice at both time points. Representative CD31 staining of aortas from the 14-day time 
point are shown in the right panels. (L) Serial sections were immunostained for CD31 and mMCP-4 to show the presence of mast cells in area 
with microvessels. Data in all bar graphs are presented as mean ± SE, and P < 0.05 was considered significant (Mann-Whitney test). Number 
of animals for each experiment is indicated in the bars.research article




























Periaortic CaCl2-induced AAA. (A) WT mice showed much higher aortic 
expansion than KitW-sh/KitW-sh mice 6 weeks after periaortic CaCl2 injury. 
(B) Elastin degradation was also reduced in KitW-sh/KitW-sh mice. Repre-
sentative photographs showing elastic laminae degradation are shown 
in the right panels. Data are presented as mean ± SE, and P < 0.05 
was considered significant (Mann-Whitney test). Number of animals 
for each experiment is indicated in the bars. *Compared with WT mice.
Figure 4
BMMC reconstitution and mast cell activation and stabilization. (A) Aortic expansion in WT, KitW-sh/KitW-sh, and KitW-sh/KitW-sh mice reconstituted 
with BMMCs from WT, IL-6–/–, IFN-γ–/–, and TNF-α–/– mice. (B) Percentage of macrophage-positive areas in AAA lesions from different groups 
of mice. (C) IFN-γ levels in AAA lesions from different groups of mice. (D) IFN-γ immunostaining in aortic sections from KitW-sh/KitW-sh or WT mice 
treated with or without C48/80 or DSCG. (E) IL-6 levels in tissue extracts from different groups of mice. (F) Aortic expansion in WT mice treated 
with or without C48/80 or DSCG. (G) Elastic laminae degradation in WT mice treated with or without C48/80 or DSCG. (H) Mast cell contents 
in aortas are not affected by C48/80 but decrease in DSCG-treated mice. Different groups of mice are designated with different colored bars as 
indicated in the legend. All data are from the 14-day time point experiments. Data are presented as mean ± SE, and P < 0.05 was considered 
significant, Mann-Whitney test. Number of animals is indicated in the bars. *Compared with WT mice.research article
































AAA lesion protease activities. (A) [125I]JPM cysteine protease active site labeling and gelatin gel zymography to detect MMP activities in aortic 
tissue extracts from different groups of mice. Coomassie staining of SDS-PAGE showed equal protein loading. (B) Densitometric analysis of 
cathepsin activity changes relative to the density of [125I]JPM labeling in WT mice. (C) Densitometric analysis of MMP activity changes relative to 
the density of MMP activity in WT mice. Data are presented as mean ± SE of 4 independent experiments, and P < 0.05 was considered signifi-
cant (Mann-Whitney test). *Compared with WT mice. (D) In situ elastin activity zymography. Normal aorta, saline-treated aorta, heat-inactivated 
elastase–treated aorta, and active elastase-treated aorta without DQ elastin substrate were used for experimental controls. The first panel 
(top left) and last panel (bottom right) show parallel sections. The percentage of fluorescence intensity is indicated in each panel. Images were 
obtained using the same magnification (×400) and shutter speed. All data are from the 14-day time point experiments.research article












































































Mast  cells  promote  microvessel 
growth and aortic SMC apoptosis. 
(A) RPMI media were used as a neg-
ative control for the aortic ring assay. 
(B) WT BMMC supernatant–induced 
microvessel sprouting from the aortic 
ring. (C) EC growth area quantifica-
tion. (D) CD31 immunostaining dem-
onstrated a microvessel surrounded 
by CD31+ ECs in an aortic ring assay. 
(E) PDTC-induced mouse aortic SMC 
apoptosis is augmented differently by 
BMMCs from different kinds of mice. 
(F) Quantification of apoptotic cell 
percentage. Data are presented as 
mean ± SE of 4 independent experi-
ments, and P < 0.05 was considered 
significant (Mann-Whitney test).research article














































































































































































































































































































































































aneurysms in allografted aortas. J. Clin. Invest.   
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